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1 

WT^^trCNTit^ot, BSffiacmMHiS 
CCteC^SCNTie^^^^OffifStb^O. 5 : 9 
9. 5-4 0 : 6 OCDfBHici$^$nTl^C<h^#fk 
£T£CNTJiI 0 

rSPcSC N T ifttcff en^^sB^ C <b £ 

««frs»*3ai f«at!©cNTBi. 

t*«F«£r4»^3l3tcgeiSOCNTBI. 

tmrfliiashic &*w«ir*i»*W4 icseisoc 

N TJHI 0 

[*S*^6 ] CNTtBUSfltt*tR^I««Jt3&«H«KCN 

tS. -SKfEtECDCNTM., 
[««8I7] WIBCNTil^, JRX&c8WSttfc2B 

[W#S9 ] ^BCCfcW£CNT©^«J:b*tf 8 0 

OSWtk*3&«B 0-7 0%T*5Ct*S«(!:t5«* 
!I8CCieiKcoCNTK a 
[If 3R^ 1 0 ] fS^li 1 - 9 <Dfa<D{*ltlfr 1 Jf tcfEiS 
©CNT«*ffl^fcCift»«iT*W|ltt«aiJ** 

m^m i i ] it*3S i-io ©rtofpffta* 1 stciE 

-f > ^tt£C N TCDx 7? >yu- h J: 9 

»liT5CNT HO«ii^ffi. 
[H*3S1 2] H5IECNTKO/<^-^>yXfl^*j 
l^i?$t/cCNT WC « . C N T i ft cc Su IE; < 

> y»acf/Xtt8«J©^ > y»t »» s c t * 
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2 

i 3 ] tmtzm cjLmvmmicmhtxtcc n 

i xt* 1 2 tciEtsoc n Tmvm&jfm. 

im^mi 4] tHSfcatcaxg-cwenfccNTa 

« 1 2 tClESc<DC N T 

[ W^cJS 15] 1- >^r*SStC#faT£— 
*»M^tr-^ttS^ft». t«IE^ + >^^<D35 
«. WIIRacXKKO^^fCCNTaVtt^tt^Kft** 
10 «3i*. K*«!ft«:fl3L^CNT«%J!jg-rSHia^ffi 

I^WJS*»^<DS^*WSOMJ:b*rfi^L-CiS^» 

wsa^ffi^tcfc^^cNTiteT-tt^FiW 

20 latOffiffltfcT^O. 5:9 9. 5-4 0 : 6 0CDIEH4 

[ tf*JI 1 7 ] 11-1 3(Dft(D&ltlfa 1 

limmi 8] iulECNTja^WIECNTa^T-l* 

[ 1 9 ] fjt^JI 1 8 tcgEISCDa^ fl(WS?ftBtffi 
4 m ^ te C 1 4 ^f® t T -5) WMft USHftft^KB. 

[0 0 0 1 ] 

w 5 swffiiaffij^ecc ggffl 3 n s ^ - * > ^ ^ 

^^-^(WT, CNTiW^) WORiS^ffiCCH 

wsa»pfc«**3«r4CNTiiac;-t©wa - finx^ 
ttffiaaf^ftwsia^^RKccHrs. 

[0002] 

n^tfawjttccEW ? tifc 7 x > h * ^ ^ - ^ 

50 (nm) t-y-t, 63/^0. 0 ymilO 



3 

[0 0 0 3 ] CNTJCtt, flty^a-^RO'^lt 

^2nmf*5. %>m+ -/ ^ - fit. RISK ^5 "7 
nm, W?S(7)IS^3 - 1 0 n mt$)^ e i^-^ 

[0 0 0 4] ±lS#H^y^^--y(7>^ffi^. Nature 
Vol . 354 (1991) p . 56— 5^(D^CM. CCfdtS Shrt^. C 
©KiJWnc, I^t>/W6 6 5 00Pa (5 0 0 
To r r ) ^'j r HX^7^3>^X <ESH ^TiSft: L . 

ftta^JStcfti^/^l/h^^L^BCctt. CNT 

[0005] nm¥xo-i2QA(Bn^mat % ±mmmi- 

[0 0 0 6] 1#B8¥6^252056*ffi$RCCte. CNT^rUix 

[0 0 0 7 ] */c, CNT**T-SWHiUrffiffl-rSK 
#>^£>£o l?'JX-&£, Jpn. J. Appl.Phys. Vol. 36 (199 
7), L1340-L1342^-^Ui, ilSffiS&K: <fc r> TiStfi 

o«Fi4^«-&$nrc^. «FRTaa-i4590(«oc«, fit 

[ 0 0 0 8 ] m 1 SlCTjk? 3 +51ttij!§(D FED 




(3) ^2 00 2- 1 90 24 7 

4 

12b^fffll, x5-^12bi7>'-KSS24i 

l±tCCNT«l 2^itS$n. CNTKl 2±K:tfe|* 
i2 3^lty-Mi2 5«^tiT( / ^ 0 >r- 

<fcD. CNTI1 2©— SKtfKaJLT. x$^12b 
CNTJUl 2SO'y- hS©2 5I?£^ 
^ X SffilO ©±# tc »Bffi£<7)iE« T T ^ - 
10 4#IEES*i. ^©H©£raW:S3K:lS^3 

[o o o 9 ] ±S63g©t*it©^;*:7iwr«:. cn 
Tii 2ictifi^. Kts«2 4Ktfy- vrnfa 

7|*JlC®ffil,fc:XS ^12 b^67^- K*ffi2 4 tC 
[0010] 

[0 0 1 1 ] £tc. W*W>«Iifi»r*6CNT 

r «> x * «^f§ tt»ja*s» x. ^Pp1ii4>js 

x.n^ 0 Etc, W«^W>yw^©«0E»T-^*tt 

[0012] CC0j;^tcA^^»^W^>{tL//c^ 
CC « /Jn <* tufrf-ifi J * >{ fc L tcm<£ <fc 0 & |h] D «lficc 

cctts. see. A*^^^»»?ur/h5^m^^cc 

ft ^> tB^- tc \*SH.»fH-ifi* 0^/c»*t ^- -6 C £ tc ft: 0 . 
[0 0 l 3 ] ifc. ±ai<OJ:9tc, i/^Kc^n" 

^*r*<*a«4>rCNTlR^ffi^|uje,{tL. *ir»tt. 
RSPJ^^^-r S t ^ o teMH**^ C 6 . 
50 [00 141^/c, «-T-]tttiJCD«^>€>t-i. UTtc^T 



m 
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hsflinigtt, :r y - 7iw<DT-w®i zvm L , 

[0015] ^y^-^ffiHXgT'tt, 10 
y 5^ - -ycrvo F JM^M^C^ii'filWrJ: 0 ^ < 

<Dm**mm?zc£&aif&-e$>& a u*»u Sim 

[0 0 16] ^y^*--^ffl»Xg-C«8iJ<DSjSfc* 20 
rCNTCctt»Lrc^cD-C. CCDtt^KTM**!** 

t t t £ i± r i > & «±<d*§i* f t x * 

cfcoT, C N T CD^CC - Sy CZ>Ct £ 
[0 0 17] ^-^fWcCNTtt, ^(D'mc&m 

tt#*j8«x * - ft^tc J: r> r C N T «C ^ y - 2x «: 
KJ^MLtl^v>yjW) 
* y * --^fCfeli-Ctt-eoMfflrrfXtta*: 

[0018] «|?*^]5Sm«14(Z)«^{c«, »ft**s|R 40 

*a r * 4 ^ > f ;utt«r ««cdb:s^* < u 
«:< o creator, «SSPTr>f-^«;tcrfs:xw»* 

rwifitiifrri^ftHi^^^n^o cor 
[00 19] *fc, fBii^(D^-^>^y^^-^. 50 



-^Raffio*(affi»tciSto5 ^ y * * - ^(Dt «^#*f 

-/ * * - ^5fei8SB<OBIW*«S»«c^S < ft 4 £ t 5fc^§!5 
[0 0 2 0 ] *3S93tt, iiiECCfl^ 

<cCNTffl»Xg«:*<rc<!:«:nIII6£U. »'> F^S 

*fc^tc j: s^jkttittttosef tte«r * ^ c n Tag£ 
»«Tsci, so\ a»«c«^-fauH$tt«:wriCN 

[0 0 2 1 ] ^BBi'iJglC. C(DJ:^j:CNTI8«:fflCi 
[0 0 2 2 ] 

ecttC N T i*«ctt^«W*36«?ME-r *. 

< , C N T PdlOWPdJ « a^iA/ v rja?SgE€: L /c»f5 

5iK^^^cNTit3§cc^o^ie^ffi^aTiSx 
[0023] xiaaw^aiScr s/c«)cc % **woc n 

T&AZ. ^-dOt^^a-^ (CNT) RO'^W 
«»*$tfCNT«r*o'r. »T®RO'^ffltltj§tCfcW 
SCNTi3KtT-«^F«!ft£Offi8IJ:t^O. 5:99. 5 
-4 0 : 6 0©KHCCR^3nri»*C£S:1*«i-r 

[0 0 2 4 ] *JHB©CNTirtt 1 tt^tt^WW^i 
5. ^/c, ^y^^-^wn©^F«!»«:d&»«±tc^ 
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[0025] ccr, BWatt^tt^RtUj**, WIBCNT 
^Sf^-T 4 RKCftC N T i fttc ff enSWtt^ 6 SE 6 

t#r*4. 

[0 0 2 6] * fc. WEtt-f tK^F«HJ3WC N TtBlKI© 10 

bmh & a j*tf / < -r > y« t l x m& l . w > ^ w 
t \zm<o > micmm s n a c t & *? * l i > ss 

[0 0 2 7] RSKIJ, nrE^-r>^H^««jrfli 
[ o o 2 8 ] SfiSBWWBJ*. r*yu\ - 20 

4. 

[0 0 2 9] CNTtBafflOBSM*a«)iAOB5IB 
eTttT«iB9©^«^^7 0%«±T'£>4 C £#SI* L 

So 30 

[0030] bhibc n tw. mxtc&m s nfc 2 

±©W»«-C«fiSi**i. RtBJB«©S»CcfcW4CN 
KKS3ftri»4C<h;iW*l,l>. WiB, 3Jl^e>flc 

-r4«±»tc*tu **«a*^KJBfltT4Ci*«J 
tefctt4. 

[0 0 3 1 ] sffic, jtyfBCNT, tt^tt^FWl^VJJU© 40 

^-f>y»©F*ir. ±»«<!:CNT<OSWJ:t*^W< . 

CNT<D^mb^£8 0-9 0%5C. *±JB«T©»tC 
feW4CNTfel>HOS*l;fc**7 0-8 0%*C. ST/1 
CCfcC^SB5fE8UCD^-<>y«cD$WJ:t^«:6 0-7 0% 

[0 0 3 2 ] CCt, OTECNT«*fflt»TW|ittHi5a 
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8 

4fc«>. &mvmm&fj:x$ 7^3>SfttS:fT5ll» 
[0 0 3 3] *^CDC N Tl8<D»!ia*ffi«. BulBC N 

[0 0 3 4 ] *^(DCNTlS<3[)«iS^ffiT*tt. CNT 
C NTR<DI»*Xg^ffi«)*riBfig tc^c^. £?c. bFt^co 

mm<oc nt^ss^ tt»«««*w> cnt m £ m^-r 
zm-sic, mt$Mz> mm tc w a / < a > y ovx 

[0 0 3 5 ] CCt ta5tc(5]CXfi-t;|sIB#tCf^6*i/c 

icto. xa^wffitc^aHttCNTijKRS'rtaiio 
xft^tf 6n^ 0 iSdi. cnccK^r, tastes^ 
xsrt# e>n/cCN TRomttW^* ffl ^4 c t & 

[0 0 3 6 ] */c. *«?B©CNTIS©Hj&*ffi». ^ 

'W<o?ifoRvmmc$i>? mm l tc^mm^mm 

U, »iB^tt*4KfctfS^SB»^«:^««JS:8[iB^»*4 
^CD C N T fflSBIOl® ra * 4 »S <t L T fflC ^/c C t 

[0 0 3 7 ] *»H©C N T«©»il^-Ctt. 

^ y ^ ^ - ^m<D^m* Sr!g*«±ccift*r 5 <=t 9 a 

WI&CNT«l!lIg4ft< re 5©r. /<> 

[0 0 3 8] *t*WtCtt. B5iefflIS*SS«5iH5IB^Sii 
8H»i«:flac^T. Kffiaa c *ffifltiS«:*5^4CNTil!a 
■T-tRTIfittiOnatb^O. 5:99. 5-4 0:60 
(Diaffl tiSfcr J: 9 6c C N T i tft^tK^WW <^ O^Wfi 
4888^4 C<b^r# 4. C©»^ CNTiM^ 
tt^iOHfStbiO. 5:9 9. 5-4 0:6 0<D|gH 



(6) 



KSS ItCNT tIS HJCDISfffl £ a«>iitf C <b CC J; 0 . 

[0039] cct, macNTg|©wi*ffiriBis 

tlfcCNTiltffll>*CtecJ:»). CNTIilSiO 
ffitC5 0 0 nmttTOfiSCfi^T^^il^Cch 

[0040] flH«*ia«jic«r*^«ittai»<3[)iB 

-Sttm* 5 0 %HT{ClfcC N Tl^Mt^C <Hc J: 

*BMTC^— «c*7S*ir*, 
[0 04 1] 

[»W<D3SJfc©®»J KIT, g}®£#MU 

[0 04 2] WM^gltt #7X«S10± 

£) > 1 5^M?ntl^ 0 CNTI12 
fc^tftf^Xgffil 0<D£E£H^J:5CC. SOG (Sp 
inOn Class) . «, 'J Y S K. 

[0 0 4 3] hffittRl 3±CCtt. 

0, C<Z>y-h?BPl 7tcRffiT*CNTJBIl 2**x^ 

[0 04 4] *^3ftffi»**?l5«E?fifc±E^7^1ltEl 
0<D±^CC«. RGB ». ») <Dffi#tt**&*3 
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[0 04 5] ^2 «. F E DCDKiS^a-bX^TSr— SU 
WrffiCCL/fcmHr* D . ( a ) - ( d ) ttSII4g 

[0 04 6] St*. *f^7'S 1 "Ctt. tf-^SffiiO 

±tca»«»i 1 ^/ntcNTii 2£*tgT£ ( (m 

2(a)) . 2a>*£\ ^f';7S2t, CNTiil 2±K 

xv-btmmi 3*je«rs (02 <b> > . 

[0 04 7]^|^#, Xf^'S3t, B£*rt±S8:fc 
(I; v 5? 1 7£JKfi£T£ (02(c)) . Jg 

cc ^f 77's4r, hhp 1 7*«$n^ 

CCJKflt-ra (8 2 (d) ). Cft&C<fcO, CNTB^ffl 
l^FED©S«ttHiS»»fi (*V~K^*jU) 

[0 04 8] iC6t, EI 2 (a ) (CfeC»rCNTi 1 
2*WM££&0 > gtl^fri. CNTPb1(DBRBI^<I?^E 
T^18^ic«. 132 (b) Cc^L/-cXt*>n- US 

**csr, SEtt^Dy-HfiMWl 3©WWCfasj-*c 

[0 04 9 ] CNTJS12 ^111 1 1 ±6C»«E 

«, ^+>^aot. cNTHccs«rs*«^>f 

CCJ:if*fl|«d>rCNTill 2«ffi^IHCifbb, XBC 

n t mK»mi**je£-r ^> ^ora«^«* u . ^s«<z) c 

NT«<0»J5»«H»CCtt4. 

[0 0 5 0 ]H4tc % FEDO»rDB«ia^J:0g¥tfflK:^ 

FEDS. ^'^XS^i0±CC, illl 1 (*/y 
-KSg) i^ttttliBiU-CCDCNTBIl 2£«:C(D 
HHicWr^. CNTBl 2±*tctt, f«20ainift 

©y-HftHWi 3 4/rLry-hSgi 6»«n 
rt^ 0 Mil ea^y- hMttMi 3tc», ^ 
s©x5r?>yxsrntt««:jias*a/cy- hmd i 

7^JB0ESti-r*5O. y-UBPl 7effltC*sW4CN 
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TBI 2iK(t ifijzffifaL/cCNT 1 2 a#??& 
U COCNT1 2a^e>tWffi(HSti5 I , CCr. 
ratffiftj itt, CNTKl 2lcfcW£CNT 1 2 a 

[0 0 5 1 ] CCt, CNTJJll 2rttc. CNT(DM 

S^WT^^fctl^tB, CNTll 2 Slffl<E>|!!]£bJf5 

fcfcfr&ccB, CNTil 2^®<D^(45r ; m^^Cchcc 

[0 0 5 2 ] WAtf. y- h««l 6 iC 3 0V, 
1 1 £at?x5; ^ ^ (12) CCO V. y- h^S 1 6_h 
Kffttt6*afc:7 F«ffi (El 1 6#IS) JC 1 KV(Di 
E***HHnUfcJ»A. H4{Cmt-J:^«cW«fil[iHl 8 

&ft&-r*o coisfc ^e^Mtti 4^«iHtc??fi-r 

[0 0 5 3 ] H4tC*j»ay- hMPl 7fiO£««lr 

b, *8W3Ktt i 4^#aE-r-5fcat). -eo^/c^y-h 

ff^*CcJ:0«l?^SSCcS^S5aR^^L. y-h 

me i 6 ismjt i i iomoiewittt^iaTTsc <t 

CCfr£„ A&^frfeU 4<D|g»"Cy- h*Sl 6 

tzIgft<DCNT 1 2 a <t©SE»^£«fet_bicain. 
ttffi 0 , H^Uig* 1 .9 tmtst l * 3 BH^S 

C£„ FEDTU, S«*JSSUH«JB^6ift— fCW^-iftU 

[0054] <wc, ±tswias*iwBrs. #m.mm 

[0 0 5 5 ] T-*?1&ngkW2 0B. *ft?n^y- 
K«*flETJlS^-i'>^2 li, 2 icon 

ffi'J£S^:?Sf*2 2i«m^, m^^i^>^'2 l 
tt. «SCc>hoi-r4t6«<*(D^«2 1 aai^tS2 1 c 
<t, ±T*W#**^«2 1 a ;ft£fl6«2 1 c(7>Si2tC 
«^3ti^4oojgiJ«2 1 birB5iI^t^iCflf^c?n 

nm*+>'*2 ib, e>r. 

[0 0 5 6] JS^*>'<2 1 <D»JtR2 1 b<D— 8P&S 
iiTS?L2 1 d £, &?L2 1 dfC»Jfrr4«#2 2<Dffl(J 
WcJ&0c3fi/c?L2 6 iiCB. X£^i*>>^2 1 
«cj«!83B«r3ettlStttegaR«2 9 a. 2 9bOSSiSSB 
*^-5>P r UcttlSi3 0a, 3 0h#K£3ft5. 
gt*»2 9a, 2 9 b B, WSOJIiKS^JS^WSnr 

f#2fr3 0 SKIli3 0a, 3 0 b£?l2 7f*3/gffi£<7} 
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BBCCttJ/- V>yg|5W2 7^K&biASn, enters 
tt2 2rt##X*±B»i3*rt<,»S. ft**S3 0a. 
3 0 b«** F«3 1 SrrfrbT, Jfi»«D65«©r- 

[0 0 5 7] :XIC. 7-^SlgI2 0?:ffl^/cCNT 
cD^ScjSico^rftf*Mtcl^-r^ 0 H6B. coitt 

r«, K£**>;>'2 lrt^mit 1 x i o°PaH 

10 (He)^4iALT6. 7 x l 0 s P a <Dl£?}lc{% 
nrh. Etc. C<Z>E*TFT\ 7-^^1113 2^6 
)KStfi3 0aM3 0 bCCSBffJ^EPfinu. ^fR#2 
9 a, 2 9 b<OS5fe»3BIHTT-^]»a*«*Sti:S 0 

[0 0 5 8 ] 7-*ft»CJ:-3T«*»2 9 a, 29b 
©Sjaa^aSCcUDlftSn-Si. K*82 9a, 29b 
S#<DK*<h. g£3R«2 9a. 2 9 blC»fiS*tr£:£ 

20 «Stc^DKS^i->^*2 l rt#rStKK:lti>±3&*£. r> 

©^W^B, gJIK* 1 0 0%£-raKCC*SJt-C. - ^ 
y;l/ (N i ) &5% % v b V V (Y) a*5%T' 

[0 0 5 9] IttOCNTf^ft>^'2 1 |*9ffi«: 
aa-TSi. l a, WBS 2 l b&OTg{g2 1 c© 

30 *^tcJK«5cH«Lrit«-r-S B CCDIBCC. ?5S2 1 
a, {gij«2 1 b&01Sffi2 1 cttt, ISt^fe^I 
Xr77"S12tU 

©BSfC. JSS2 1 c KJftfflT££jat&3£ («T, Sffi>i 
[0 060 ]«itf, 

^i, ?c«««!ft£«JtS«WBJ<!:4^*>-a-r 1 y^A(D 

30:7 05fomatfcrig^3-&/cfi^»*S:fp«-r 
^> 0 ccoig^ftttiiB. ^ ^^-^fflc^r^-c^i? 
^-t5if^ 0 $/c, 1 B^r-i v^j.coMmvwm hti 

*<fc5CcK*« 2 9 a, 2 9 bPJCDffi«iHKrSt, 
^««t«»lim««*»i©»«J:t»*J4 0 : 6 0tcr 

[0 0 6 i]^r. ^r-^'surii. 
50 1 : x#y-;U2 0 OODSMttrC, ^M^MT6 a 



13 

fr. C<D*&, b«ci**«. g^TSMffl^fi^ 

[0 0 6 2 ] Mtc. Xf7 7'S15tU Xf77'Sl 
3rfaKLtel^(9*«:«^tCNTBl 2 *JB0Ef 

n& *) , ( a ) «?51R*»«!«: . ( b ) tiffl'JS*iS«!I 
[0 0 6 4] [17 (a) tc^T^tc, 

ft£ 0 COtt^tt^Mftl 2 c*»6ttfl©CNT 1 2 
amtl^. CNT1 2 ate. S©^© J: 5 CCtfflfi 

U\ CNT 1 2 aifltn/c(4K{C*5^tt^*iB!B5l 2 
d <t , C N T 1 2 a tcH«fT *&-Fl#Ft*1S 1 2 e fcSfi 

NT 1 2 a itt^K^««li<Dff«E«^«, ffiBIJtr** 
J:f8 0 : 2 0r^ofc D 

[0 0 6 5]i7 ( b ) tcflVT «fc HiHSJttSMJj«. 

rW, CNT1 2aOffa*^, 35«*WB«Cj:bl,T 
4>£c<, HSttr±*(D^0. 5%r*ofc. 
[0 0 6 6] H7 (c) fC7n-rj:^CC, Jg«ifcffi^. 

flnx.T\ a/im£U:<oai**TS*tt^lt»l 4*11 

[0 06 7] H8tt, H6<D*t-*7'S 1 5tC*mSC 

WtC^Tar-* 0 . ( a ) \ZJiWm.*m$: 1 0 0 

utcms. ( b ) 3 o %t\mmmm i o 

[0 06 8] CCt ^S*fSWifPiJ«liSttico^ 
«Bht*i, CNT»OWffi«r*^|p.aa|-CtlBRL/clS 
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*. CNT:ttfl*W»©IlthttO. 5:99. 
5, 

®X«W8 : MtR4tamoSKtt:«s 1 0 : 9 0<Dt 

CNT : te^tt^MftOBfltJttt 10:90. 
©^ffiiSa^ : HHSitflHi9(DXBU:*3 0 : 7 Ocoi 
* . CNT: tt^-tt^ttaCDffiSltbW 2 5:7 5. 
©^«*i»tt : «J«itWft©aaJ:b*5 0 : 5 0<Dt 
S, CNT : tt^7ttft®9&Jt«4 0:60. 
C5>^1£f£«^ : «J««f«&oc**tb** 1 0 0 : OCDi 
10 ^ ( CNT: ni-^ffifaommikU 8 0 : 2 0t$)^ 

/Co 

[0 0 6 9] iC6T, iSS^3 0nm©tt^«T>KS 

roa+aai«Tfssr<oc n t 

tb#4 0 : 6 0CDii^. f*8IJ:btt2 : 9 8S£-CW£C 
tftt>fr^tc 0 ttc. 0. 5:99. 5<£>i#^ fMSJt 
t*l x l 0-' : 1 i&S. CNT<tft^t^t$^<b<Di* 

stbVR«, a^-aaar (aw1.2x1.omn 1 ) n 

BLTcCNT£&*Wfit%W±<Dmm*$:'* S (CN 
T) nm\ S (NP) niif <h -T £ <t , CNTOffttSD 
20 n nmiS (CNT) iOCjrbCTC S (NP)Ol. 5 

VR=ffi»xDnxS (CNT) /S (NP) 15 (fl 
U CMS= 1.02) 

[0 0 7 0 ] ^Hifeff^Wc^^CNTJgtJ, KMRtf 
0. 5:99. 5-4 0 : 6 O0®i^£1*^Ccb^ 
%0. 5:9 9. 5-4 0 : 6 OO^HCCtS^brCN 

TtBsn<oi«m*a«>atfCiccj:i3. w«^-y>^<d 

tmik? 3 J: 5 &«Jg«r C N TflSlg*! < T C <h * 

[o o 7 1 ] ms (a) cctstj^k:. nmmvaz 1 

40 0 0%^fflL/cti^tc(.i. taWWWcWltCNT 
W«C£ I >fc*. J: 0 ^ < CDC N T^ili 
1 1 ^6Sifi*lSltCiB3aSffl-rS (CNT 1 2a) „ $ 

fc, JS*{c««tBao<z>iBrfijl*sstc&oytcNT 1 2 b. 

MCNTPll^HL, K^S^ifttlL/cCNT 

^Si^^ti^,. ccr. riauj <h«. ^7^i«i 
0 (Hl*K() KjSorahfcttSSrlnttS. CNT 

iUrHS?CCtl^-r^<D-C. itfiianKDCNT 1 2a*s 
50 ftPf5J{C^l^*«5-C*4. A«CNTBl2©fftK 
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[0072] 08 (b) tc^Tcfc^tc, ^mm^3o 

ms (a) titmLr, igtriMCDCNT 1 2 aifi 

^=M>ftc»*i. ^g»LfcCNT««<5:^<i:m6n^cc». 

C N TO! «] {Ctsa+tt^ 1 2 e ^ 1 2 d *s 
[0 0 7 3 108 (c) tC^-rJz^CC, (IiJfeiiS^^ 1 

o o %mm utcm^icte. m±L&fa<Dc n t i 2 a 

tf>r4>ft < , iKtc, tt-ftt^ttft 12c, 1 2 d , 12 

[0 0 7 4 ] *!6WC»S£*<0*SiJ;fc«L/r. 
CNT<Offl«|Xg*«3b&^fc«), »Slg*4>L<tt 

BWWtOIUfflrr h c t r-^gc N TmvmteZ'prj; < 

[0 0 7 5] K^C^ [38 (a) tCTjVTJ^tC. C 
NT4»*)*<tt?-ttT«»l 2eil2 di^CNT 

ccjtortiJsttqcc^at^cto. cNTi5]±^«ifL^T 

<, M> KJUg#«*L*>T^. L^L, 13 8 (b) T? 

[0 0 7 6 11^ CNTi^T^iW^b^: 
^f2tDffi«cSrjfflJT^C<hr, CNTtt*afftc#?s-r-2>c 
NTSHSSRcDRfllS (ffiS) £3H]fflrr£ C fit 

«S«Xg«:g-CCNT)B^ffi6C^tb-rSI««CNT 

ti*<DIBBItt2 /iin. i8 (b)B4/im, EI 8 (c) 
rii2 0 mnttc*. 

[0 0 7 7]B9lt *S«CC^SSJjg^ffirfS ^n/t 
MSB*, KJ«L 1 CDC NTS! 1 2©Tacc(4iB-rS2S« 

Hi i (3t7v-K*«) t, »r*ir4»*^^'j->3 

3<t0R8<DiE8iL2£lmmtcRlEU K^*"C, ^® 
IcCJEOmm^tWlNCtc. COKCC, fijzSBfaOCN 

»;->3 3 tmmmi i twaicmhzm&zmiM 
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ft 3 6ra'JffiLfc. 

[007 8] HI Ott, H 0©»5£r#ftfc^£*« 

a*^^U->3 3<baSmB 1 1 £CDR8©I£»L2 

12(Dii^x> .^ISiLt, affii+3 6rW6tl 

[0 0 7 9] HI OTiJ. ^«*SM»i(B9fi*»fttO 
SB^S*J:t**3 0 : 7 0 KOfcCN TIB 1 2, oi 
10 0, JiW&Z 0%(OCNTi 1 2 4E»/c6S*^7 
^ A, ^«*»W«:d*ttO*|lW«lia«9l 0 O%0CN 

Tjii 2^p/c^y77B, ?Mmm\ 0 0% 

r^<?SLfc B a»J5ECD*£*. y77Aft «fefili«S?- 

©It^ttlBLfc. ^77A-C©§CNTll2k:ra 
Ut 2mA/an 2 (Dm?^g^6n^^^. 
1. 5V//im, 2V/mn, RO\ 2. 1 V/umX'fa->tc a 
[0 08 0] 01 Hi, ^«JtflH»Jt** 1 0%£iJ^T? 

:7Ttt. ^«*ttWM:fc*3 0%<D£#*>^fc(gl> 1 . 5 
mVcrf<D*^ttaj#»£*i, ^«*i»«jJt* 1 0 0% 

o<h#^sfeii5i^2. iwv^M+Skmmftfimhti 

ZCt&ftfrZ. ffl%.U. 2mA/cm I (Z>mifeffi£<hW: t 
3fc*X* U->3 3CCP2 Zm^tit (oi 0. ZnS: 
Cu, A 1 ) %ffll»T5 kV©WEE*EnniL/fcl«*(C7 

o oca/rfotts^ffensfflr**. cn«, fed 

r 7 0 0 cd/m 2 £L>9+5KC^&^iIi®£i#£CDK:. K 

30 

[ o o 8 i ] en i ir, i o o %©c NTi 

«. 08 (a) CCnrTJ:^ CNTfcffiO^ti^tK 
HRW^l 2eil2 d&CNTlCttLXm%tmC'ptj;i,) 
tcib % CNT|S|±WfLW< ) ^>F^S*s*«BL/ 

J; £ > K ;US<D» A SrUUMT * 
C (Dm£ K ti-e OfPffl^/b 3C^c^C 4 ^^t WCC C N T 
40 |g±feL<tiCNT^OKJH3±^feapO. tt*W*C/< 

[0 0 8 2] * fc. ^ffillBlttCDfi^a^S:**. i&C> 
^i. MifiaoCNTSffliJTiCiWii'oTCNTOiM 
S«ria^/cJ«^tC«. CNTR^B5tc??SE-r-5CNTCD 
ffiSttflMfl-rS. cfc-^r. CNTRaiB^6^tbL/cC 
50 NTPacr)8Bg|^S< Wtf, H8 (a) iC^TC 
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[0 0 8 3 ] COct^Kl, RftCNTRIOEIUsa<ft 
Si, C NT«^ U < F J«C1S* 

*7s-rttna©-c, ^a5«i?»cNT*ec»jsifToc* 
i*(DCNT^MSurs:fiBarsiori^ia^cc«. m 

Jtt**R«H*» 6«fiJttC N T 5 ct 5 

«»*<DCNT*i«fCiey»JLr^5»^«: 
IS, H*©CNTT'miW*iEiK3 n3/c#>, CNT5teSS 

[0 0 8 4 3 *»H^e>«. ±K©<fc 5ft«l?«*<Djqj 

CNTraffi«t«m4«:ft»L/c. UttWCCtt, -^ffiffi 
rttCCNT©a*:)ijjn (l«ffiCNTH<DlEa«:/h3<) 

/cCNTCDWStil win, CNT (^>KA0 <7j>££ 2 
On mt Ltc 0 *<D*g«, «»ttffi»»tt»8CNTH 
<DB6«**^Afre>2. 4 um*"C/hS < TSPitli, 
ffiTT£ffift£^U/c 0 cm-il+J*^ (CNT) ^ 
WCCigttlU^/c^T'^S. |»JgCNTM<086 
St#2. 4 iimJ&lTtCtCii. i£K:{@*<DCNT<£>m^ 

te..C<D«»t i*accCNT*?B{C|SyfJLrfei£tC«p 

[0 0 8 5] — H 1 1 fctel<>-C3ifaMm%t3 0%« 

^tisj^c. a^fifcttstcar^-rscNT^awcc 

[0 0 8 6 ] fei ±09 J: 5 ft. CNT<Z>ffig£*ittl3i±T 
fe«ff**(D«l«BS(l*«:*lt-r, Mo, CNT^IfL 

fc. 5 0%<0i#©CNTBlO8E*ttft2. 5 ;z in "C 

*!§-r*E£tb-c*4. 

[0 0 8 7 1 /JcU ^«*«^*3&^3<tt9T* 
Si, !WKffilW^A#< Sc4<tR|«FCC. «*3Hei4 

[0088] ee->r, a^sjcai<o«.^6«. 
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«8Jt*ttl 0%«±*«a*U< , 10%Hilo5 0% 

1 0%t(±^l<, 1 0°/oKM^4 

[0 0 8 9 ] m\ 2 tc^VT J: 5cc, //^xS«iO±c<: 
til/cCNTJgl 2£, Jl^F^O. 5am<DJB«tC 

10 TBI 2©?E»?S:i£lfc. l»ra#Sitfct>»£W3E 
«$10 0°/o, ^TB8lffl<D«^«3te»*0%i-r5. 
[0 0 9 01H13U, ^*<fc© 
W^ty7 7it^-5. CNTK(D^«^©I¥flfi&C 

*Mr>5J:5K:. ffliJffiiia«}©*€:fflli-CCNTIBl 2£ 
mKLfcJ*^ (^tSitm%i:L^0%) &C(i. ^«^9 5 

L»e^tf3*B»rt*. »»T5CNTCD|«|ffltC«ATSC 

l , cnt ^tastcts £ o r i*mi;M»*-r s c t tea 

o&D, *»**s*wn«. CNTBIl 2£UTte 
[M1Q^a<aWa^O<ta4CD'C, CNTI12± 

cc, y- vfflmmi Mil 6 (x^^ 1 ; ^ 

»J««l8l«j©J:k**«ii(t>eiffic\ 
[0 0 9 1 ] WWltcra. ^«*flW»©B£J£*#3 0 

l>t§£. o£0, ^ffi*a%J:b^5 0%cfc0fcA^C* 
-f](fttB<D#6*<D*s^n^*4 0 Sot, CNTJH±Kfil 

t**tftt<D2c»*#7 o%w±, T&to^tttSWBjtb 

(3?S«l«»aWl:b*l 0%«±EL05 0 

^o«»ttfflS»[»ffi%}&«^ffia*ff«^R«Wf»J:b 

[0 0 9 2]^CtC, B2St;04?:#IlT J **SfeJ^ 
.W©fl#WKot>T»3B-rS. C<D*#«rtt. CN 
T-FED^rif^T^o 0 . $^©CNTM^ffl 
C^t. CNT11 2*ffi©iaCi* J fflW3tlTC»SC 
t. 5tf. CNTPdjCDI*ra^ftl^Citcj:0, y- h 
50 3ftc«ffi3&«A0tc<t>icO»»*J»6ti-B. 



OLD 
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[0 0 9 3 ] #JH*«rtt. m 2 (c^ti: *> tc, h 
$tfSl 3*»*5 nm«CBBEUrCNT-FED«rJB 

»«c, 35«il8Hl!©iBdJ:t**5P»«TK:Lfc. cn 
[0 0 9 4] -7o, fi^J:b*5 O^felitcrSi, «ffi 

[oo95]y- htenue i 3<DSJBHbw:, hus 
i6ti5^i2b £<DP*JicDEPftimj± ( k ^ >r ?n 
EE) *<gmfffb^ti:^> 0 «Atf, y-nwii 3<om 

C0»JRft3&«pJtE«C±sa*ft= (5*«*£«%O^Jt^5 0 20 

[0 0 9 6 ] 5 um<Dmm<D¥- M6HW«rfflC^ So 
^1*3 0 : 7 0©CNTB«:SfflLfcFEDril, S 

1 1 /pefcqjje^&J^ic, 

1. 5 V//imX 5 /im= 7 . 5 V 

©Enfln*E^S"C**<Dtc»L,. 0 : 1 OOflMB^Jt 

2. 0V//imX 5um=10V 

ttt^. »Sl/tCNTSffl^fci|^ (@1 KDtb^l 30 

2 . 8 v//2mx 5 um = 1 4 V 

m»*5 2 V/MmKTFTii 1 0 VfeTFOfiEPiMffrSR 

[0 0 9 7 ] L^U fflS!f*©CNTO<fc^tC k 
ffl«IM*2 V/Mm£0fc*#< tt4i. 10VJ;H 

Jir*tc< »ffc&IBttK^-//<*BB*-r*j2*^ 40 

t2V/ym«J:(?)lMffilWT'^ 1 0VtTF<DggfS 
[0 0 9 8 ] «±<Ol»**P). F EDcbLrftjfi&CN 
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*s«jj:b*#3so<,>. *fc. cNTin±c[>ffi*9<DPni 

®35««*»J:b*#fl*Llr*. C*603fett*CNTR 

A -Si. CNT^W^friO. 5°/o«±lo4 0%klT# 
MJL<. 1 0%«±lo4 0%t(W f 3aj U^ 0 
[0 0 9 9 ] *^CC«SS2^iSJB.«Wl^oi» 
XHimtZ. BHtt, *Htt»lR«tcteW-&RERXg 

*mz>?i\z\x\ sin 2 a , »2ii2B, sera* 3 

HI 2C<D3gtKtc»SJbrc^. 
[0100] CNTI12^ CNT1 2aifi^ 

f^S2^ci^t^^ s CCt, WtS'^V^* 
fflt^cIilJfia^PtX (3 0 0BHT) Tg£fiEnJ«fe 

"Ctt. CNTll 2©3oO)8I5»StC-e©fflfiRJ:b ; S:SS 
[0101] ^J&&®£f8&£T£l&lfI 1 2 Atc«, 

aAne^(DCNT i 2 a;Mf*Tsit**«mofc. m 

2S12Bttt, n+tttmv&& < C N Tl 1 2 CD?t 

»j;i/#2K #5*Bfiio^©js»*lte*U: OS 

n, CNTil 2O^£***sj:0lfiJ±-r&fflJaJ:b*j*ffl 
Ltc 0 

[0 1 0 2 ] JWfrffKCtt. CNT;gf^ffitt:r^ 
■JjKDfflJSStb*. f&lJll 2 Attt, 2 0:8 0:0C7> 
tb*fc. JfS2it 1 2 B-Cfr*5 : 8 0 : 1 5<Dj:b^<:, m 
3m I 2CX&1 : 2 9 : 7 0 CDtb^CC^* t£ST & C 

[0103] £/c v CNTM1 2*^^lx-T'^Lo 

1 2CCCffl^-ra»3W^-C«. 1:29: 7 0013 
ftfttc. 5:80: 1 5 CDS 2 CDtb*^"^ - >CDfcff4^r 

2 0:8 0: 0OSl©J:t$^^->©^0. 5m 
[0 104] ttfc, iJlHAT/'f-f >#««A«*»I>3 

iBrfiJCNTOKIH, SO'CNTil^W >^fi£^CD 
±ittt'CNTOSWi#»<, TllJi'CN 

[0 1 0 5 ] ±ififflScJ:b©SWf4*ftJffK:^>ru 



21 

[0106] ^5C, *«WlCfiR*J|3Sjlfi3l51BWC'0^ 
J!*7frr»fffiB-C*4. *iai0B«WC«, CNTil 

[0 1 08 ] CNT3&s|»HiraiJ:0tfilr>JI^CCtt. C 
N T #?K(R t«c6«cC»<fc^tc-e<DBMBSB»* tSH* W Sf 
6ctr, — TO^wm^-.n^cNT^i 20 

CNT*«|»*3tiS. SMCNT*|»*T3:frffid:l,-C 

N T O « 7C * S Bf 5 tt £ & £> £ . 
[0109] StlCNTWnH *->IIB*i 

*mx2bzmffixte. mm'*2->mcmFE£WmLtcc 

£lC£&mm&mffiCNT&mCXffitL*>C£lcrj:Z> 0 
tffll > C N T pP5> CC«j&#«Eft SCtr, 3Stf C N T £ C 

%mm?&ct&x$& a 

[0 1 1 0 ] m \ 4TRWUCNT : ttWWBW : 
3J1 1 2 CtC^*, 7 0%M1 5%-fogi3Wc7 

^-->ytcfiL/ctt^T?iH^sns©"r. /<£-x> 40 

[0111] fflitf, 77X7S^L^i, 01 5© 
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[0 1 12] CG>BWCtt. /<-Y>y« (80©/<-Y 
tt) <Di^>^U- h#4>fr< £fcCNT<7>€-ftJ:9 

ysnat*fc«), /**-->y*fT sct&mtitctx 

fict 0 4>/hSC^JS^CC«. CNTCD^CDx ^ 

SO^OTJitf) CNTW^> 3 6 £ JfSJ3Ef £ 

mtc, ti&my'^X-nc^-yX&tZzLXLt*)., Istctfir* 

[01 13] U^L. ^>f>Wi^>^U- b# 

^ > y «« 3 6 *jgflE-r 4 B#m « c n t © x ^ ^ > u 

>NKlCfflJ*.£C £#-C#, v^^3 5T©CNTBO 
[01 14] «±<D£^c: v *HJgffJS8^Jtc^5^S^- 

ffitt , & *WF$m& nmoyx wsijcd 

tl^«*4r«fiSLrCNTHl 2^^^->^^ 0 
^£0. *«fi^t?«, M<itCNT12aOx 

'*-o#»£/Bi\ 7*7X7^$ ^yffirfflo^) 

O^CNTl 2 a <hHP$£>U< tiCNT 1 2 a «fc 

SCtJtc<CNTBIl 2<D/^-x>^tf 5Cd:*ir 
Jgtc, BFrScDSIJSCDCNT 1 2 a*3SI?S1±ttli 

;U^<D/W>^M (»1J<D^W>^**> ^r^^^^^^C 
itCjrO, O^irCNTIl 247'P 

[0115] iC5t, CNTSgl 2*tC5J. CNT* 

ssts. co^«i4^tt««. mtsnmmitux 

0. «ffi±raa^ttt^ C<D&H14^«!»S:l»56-r4IR 
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[0 1 1 6] Sfc. s^^F^m^e^pr^ci 
6lfll*^*fitt*. ^ffflMftf. 

«r«»D-r & c <h cc ± r & . tiz&mmmmtt&v 6 

/tCNTB^^CiW*^ C<Dt§-£. CNT 
Rffii*fcrai^K:*BE3*i*ttT-tt^W«jJ: 0 &&&<D» 

[0117] fcLttDJ;5&c, ±E«»B»««K:j:4 
t. C N Tf 1 2 AiC N T 1 2 a ift tcfi^t*T>««5 1 
2 c-1 2 e^WT&C^Cj;^ 'W>#fi£5KCtfc 
&~?Z>CtU< CNTJBtl 2€rj»ffi{Cj|5fiS-rSCi^T' 
CNTBl 2^»ffi(c^^CitCcl:0, CNTI 

LfcCNTIl 2*FED{Cfflli/c»^ FED^rKS 
^TWE£tf £C£tC&£/A f©^CCNTIl 2CC 

mm # & t . *<Dmmc&ALXi,>tcmm l %vmT z 
[oi is] j/c cNTii ztm+WFmt-cmm 

tt, IMB*«»a£-r*<!:l^mH«0iB-CiP*. Cft&c£ 
•3, ¥ffl^i^1"5CNTil 2#^iC^0cT'i* 

[0 l l 9 ] fcLk, *5H34*©JfiatcSI«}K.«Wlfrc* 

B5C^£ft&„ 
[0 l 2 0 ] 
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»-C*SCNTi4»5C<!:*ir«S. HJfftt* 
iPtt BJ»tt * WT £ C N T tt<D« SEfrffi* fISCiW 

CNTM©^«ttiUrHuSflt4T-l*^tt«J 

cfcO, CNTM^6»»aT-atB?:3-i±/clStc^i;-5>C 
N T mtOUBLtm-P A * >flSW tcS* U r C N T m& h <D 

tfxt&mmfflx%2>$m*'&2>ct&x'*z> 0 m^m 
^fa&mmm^mmtto^xte. a^s^rt^s^'^ 

2ft£ e COW^Ktt, KtCCNT|»Ht>II1 
[0m>fS*fcEft&;§] 

[0 1 ] 1 *J6^l»»lfc»*»ift^ffir»i6 

^MCNTI^rX ^ *Klj8fflL/cF E D^<D^®iIj 

30 [12] SlHJSJKSSWtc*jWSFEDO»!ffl^P-fe^ 
*^T-8B»rffiLfcfc4ffiHr*0, (a) - (d) ttS 

[03 1 02CDSXg(c^j£-r^Xli?:^T^n-^^ 

- vxh% Q 

[0 4] FEDOKffi«iS€r<tOI¥*BICc^r0rft^ 8 
[05] 7-^MKS^^RIi^6 0 

[06] r-^)Samtcj:€>^a^-r^u-^ + - h 
[07] Mm? + >^fticmm?z^mm<Dm$iwji 

[0 8] H6©cNT««jaxar«ja3nfcCNT« 

©}£AM^TBIt^*3, ( a ) CJ?ctg*t««5S: 1 0 

o %<^ffl l ( b ) 3 o % t mm$k 

mm o%t*m&2-&xi&mLtcm£, (c) bams 

[0 9 ] $^JCj;^CNTKxs -v^tCfflt^ciecr) 

~§rmxbz> 0 

50 [010] ISI9oa'l^r'5Ri&fcSlfi*?JEffiS<t<DtHRI 



25 

mil) K&mmmbm*mmLtc^<Dm i izttmfc& 
[Hi2j tf^xm&±.icmmLtcCNTmzxux 

[si 5] ^w<Dm3mmmmci&z>cuTmz^ 

1 0 : 

1 1 : mmm 

12 : CNTM 

1 2 a : C NT * 



10 



(14) *$gg 2 0 0 2 

26 

1 2 e : n^-itT^m 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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